Genes and Crime 


A U.S. plan to reduce violence 
rekindles an old controversy 


o one disputes that such envi- 
| \ | ronmental factors as poverty, un- 
employment and drugs contrib- 
ute to the high rates of violent crime 
plaguing the U.S. Agreement dissolves, 
however, when the possibility is put for- 
ward that some people are born with 
an innate predisposition toward violent 
crime. This issue, which has long lurked 
at the fringes of respectable scientific 
discourse, has been thrust into promi- 
nence during the past year by a planned 
federal antiviolence initiative. 
The initiative was conceived more 
than a year ago by Louis W. Sullivan, 


then secretary of health and human 
services. As a black physician, Sullivan 
explicitly intended the initiative to help 
blacks, who are disproportionately af- 
fected by violent crimes. The black homi- 
cide rate is five times higher than is the 
rate for whites, and homicide is the ma- 
jor cause of death of black males be- 
tween the ages of 15 and 24. Blacks are 
also six times more likely to be arrest- 
ed for a violent crime than are whites. 
The five-year, $400-million program 
planned by Sullivan would integrate and 
boost federal funding for violence re- 
search, now at about $50 million a year. 
Most of the research, Sullivan has re- 
peatedly emphasized, would be “psycho- 
social,” examining child abuse, drug 
addiction and other potential causes of 
crime. The program would also evalu- 
ate preventive measures such as coun- 


Faux Fullerenes 


seling and gun control. Only about 5 
percent of the initiative’s budget would 
fund “biological” research, including 
studies of hormones and neurotrans- 
mitters linked to aggressive behavior in 
animals and humans. 

Yet controversy over this aspect of the 
initiative was triggered last year by Fred- 
erick K. Goodwin, then director of the 
Alcohol, Drug Abuse and Mental Health 
Administration. Goodwin, who now 
heads the National Institute of Mental 
Health, cited research on monkey vio- 
lence and sexuality and commented 
that “maybe it isn’t just the careless use 
of the word when people call certain 
areas of certain cities ‘jungles.’ ” 

Civil rights leaders and others were 
still fuming last summer when an- 
nouncements were mailed out for a con- 
ference titled “Genetic Factors in Crime: 


every book, molecular cages have become ubiqui- 

tous since the existence of buckminsterfullerene’s 
icosahedral carbon cage was confirmed two years ago. First 
came larger carbon cages, called giant fullerenes; nested 
cages, known as Russian dolls; and ultrathin fibers, called 
buckytubes. Next were the metallofullerenes—hybrids 
that encase metal atoms or incorporate them in the car- 
bon lattice itself. Now the synthesis of a carbonless enve- 
lope has been announced: a nested cage of tungsten disul- 
fide [see illustration below. 

The faux fullerenes first appeared in July 1991 at Is- 
rael’s Weizmann Institute of Science, where Reshef Tenne, 
Lev Margulis, Menachem Genut and Gary Hodes were 
preparing tungsten disulfide for use in high-performance 
solar cells. The workers did not immediately grasp the 
importance of the nested balls of the semiconductor ma- 
terial. “We saw the Russian dolls in July 1991,” Tenne says, 
“but we did not make the connection until later, when we 
looked at the pictures made by lijima.” (Sumio lijima of NEC 
Corporation described nested buckytubes late in 1991.) 

As a result of the delay, 
the Weizmann researchers 
can state categorically that 
the mock buckystructures 
are stable for at least a year. 
But easy though they may 
be to keep, no one has yet 
produced them in bulk. Like 
their carbon archetypes, pho- 
ny fullerenes form only at 
high temperatures. In such 
a regime, a vapor of tung- 
sten disulfide condenses into 
a two-dimensional sheet, as 
do the carbon precursors of 
fullerenes. Some hexagonal 
cells then convert to pen- 
tagons, causing the sheet to 
curve in on itself and close. 


ike a newly learned word that seems to jump from 


WEIZMANN INSTITUTE (courtesy of Nature) 
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UNCARBONATED FULLEROID consists of nested cages 
of the semiconductor tungsten disulfide. 


What tricks might these motes perform if they could be 
made by the gram? “I guess they will show photoconduc- 
tive and quantum effects,” Tenne says. The smallest cages 
of tungsten disulfide are believed to have an electronic 
band gap well below the 1.6 electron volts of the bulk 
material. “As the number of layers rises,” Tenne notes, 
“the gap should approach that value.” Materials scientists 
can therefore hope to control the growth of the structures 
so as to “tune” the band gap for their electronic properties. 
For example, one might tune the Russian dolls for optimal 
absorption of sunlight, producing better solar cells. Even 
more exciting is the prospect of tuning tungsten disulfide 
so that it emits visible light. The bulk form of this material 
cannot serve this function, because it is, like silicon, an indi- 
rect-gap semiconductor, in which electrons and positive 
charges, or holes, do not normally recombine to form light. 

Other possibilities also beckon. Tungsten disulfide is used 
as a lubricant in some aerospace applications. If it retains 
this property in its fulleroid form, it may serve to grease 
the wheels of tomorrow’s nanomachines. One might, for 
example, deposit tiny greaseballs in a microscopic bush- 
ing or inside a minuscule 
ball-and-socket joint. Mock 
buckytubes might also be 
intercalated with lithium to 
form microscopic, recharge- 
able batteries. 

The range of properties of 
fakeyballs looms even larg- 
er because other substances 
can also condense into sheet- 
like precursors. Each sub- 
stance might father an entire 
family of shapes and sizes. 
“Oh, there are so many 
two-dimensional materials,” 
Tenne exults. “We are trying 
molybdenum disulfide. Then 
we will go to other com- 
pounds.” —Philip E. Ross 


Copyright 1993 Scientific American, Inc. 


SCIENTIFIC 
AMERICAN 


CORRESPONDENCE 


Reprints are available; to order, write 
Reprint Department, SCIENTIFIC AMERI- 
CAN, 415 Madison Avenue, New York, 
N.Y. 10017-1111 or fax inquiries to 
(212) 355-0408. 


Back issues: $6 each ($7 outside U.S.) 
prepaid. Most numbers available. Cred- 
it card (Mastercard/Visa) orders for 
two or more issues accepted. To order, 
fax (212) 355-0408. 


Index of articles since 1948 available 
in electronic format. Write SciDex™, SCI- 
ENTIFIC AMERICAN, 415 Madison Ave- 
nue, New York, N.Y. 10017-1111, or fax 
(212) 355-0408. 


Photocopying rights are hereby grant- 
ed by Scientific American, Inc., to li- 
braries and others registered with the 
Copyright Clearance Center (CCC) to 
photocopy articles in this issue of SCI- 
ENTIFIC AMERICAN for the fee of $3.00 
per copy of each article plus $0.50 per 
page. Such clearance does not extend 
to the photocopying of articles for pro- 
motion or other commercial purposes. 
Correspondence and payment should 
be addressed to Copyright Clearance 
Center, Inc., 27 Congress Street, Sa- 
lem, Mass. 01970. Specify CCC Ref- 
erence Number ISSN 0036-8733/93. 
$3.00 + 0.50. 


Editorial correspondence should be 
addressed to The Editors, SCIENTIFIC 
AMERICAN, 415 Madison Avenue, New 
York, N.Y. 10017-1111. Manuscripts 
are submitted at the authors’ risk and 
will not be returned unless accompa- 
nied by postage. 


Advertising correspondence should 
be addressed to Advertising Manager, 
SCIENTIFIC AMERICAN, 415 Madison Av- 
enue, New York, N.Y. 10017-1111, or 
fax (212) 754-1138. 


Subscription correspondence should 
be addressed to Subscription Manager, 
SCIENTIFIC AMERICAN, P.O. Box 3187, 
Harlan, IA. 51537. The date of the last 
issue of your subscription appears on 
each month’s mailing label. For change 
of address notify us at least four weeks 
in advance. Please send your old ad- 
dress (mailing label, if possible) and 
your new address. 


Findings, Uses and Implications,” which 
was to be held at the University of Mary- 
land in October. The conference bro- 
chure noted “the apparent failure of en- 
vironmental approaches to crime” and 
suggested that genetic research might 
lead to methods for identifying and 
pharmaceutically treating potential crim- 
inals at an early age. 

David T. Wasserman, a legal scholar 
at the University of Maryland and orga- 
nizer of the meeting, insisted it was in- 
tended to critique rather than promote 
this view, but critics were not mollified. 
Peter Breggin, a Bethesda-based psychi- 
atrist, linked the Maryland conference 
to Goodwin’s remarks and to the vio- 
lence initiative. The U.S., he proclaimed, 
was planning a large-scale program to 
screen black children and treat them 
with drugs. “U.S. government wants to 
sedate black youth,” announced a black- 
interest magazine in Washington, D.C. 

A committee of the National Insti- 
tutes of Health had already approved 
funds for the conference. But in re- 
sponse to the criticism, NIH director 
Bernadine P. Healy withheld the funds, 
and the meeting was indefinitely post- 
poned. But then in November the Na- 
tional Academy of Sciences issued a 464- 
page report, “Understanding and Pre- 
venting Violence,” calling for more re- 
search of the kind that the Maryland 
conference would have examined, in- 
cluding searches for biochemical mark- 
ers and drug treatments for violent and 
antisocial behavior. 

Given the inexorable advance and ac- 
ceptance of genetics research, the de- 
bate is likely to intensify, according to 
Diane B. Paul, a political scientist at the 
University of Massachusetts at Boston. 
“We are more and more focused on ge- 
netics,” explains Paul, who is skeptical 
of research linking genes to behavioral 
disorders. “When [former head of the 
Human Genome Project] James D. Wat- 
son says, ‘We used to think our fate 
was in the stars, and now we know it’s 
in our genes,’ he’s giving expression to 
a social current.” 

Of course, claims of links between 
heredity and crime have a long and sor- 
did history. Some Victorian-era scien- 
tists contended that criminals were more 
likely to have small, shifty eyes, eye- 
brows that met in the middle and other 
traits. Through the 1930s, many U.S. 
states—with the sanction of the Sup- 
reme Court—sterilized convicts in or- 
der to reduce crime among future gen- 
erations. More recently, some prominent 
scientists, notably Richard J. Herrstein, 
a psychologist at Harvard University, 
have suggested that blacks may be in- 
trinsically more prone toward criminal 
behavior than whites are. 
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Although most scientists reject these 
views, many have been convinced by 
studies of adoptees and other popula- 
tions that heredity influences virtually 
all aspects of human behavior—from 
intelligence to sexual orientation. Buoyed 
by the successful identification of genes 
responsible for cystic fibrosis, Du- 
chenne’s muscular dystrophy and oth- 
er diseases, researchers are now look- 
ing for genes associated with such dis- 
orders as alcoholism, schizophrenia and 
manic depression. 

The NAS report acknowledges the pau- 
city of substantive evidence for a gen- 
etic propensity for crime per se. The 
most frequently cited study was done a 
decade ago by Sarnoff A. Mednick of 
the University of Southern California. 
Comparing the criminal records of some 
14,000 adopted Danish males with the 
records of their biological and adopted 
fathers, Mednick found evidence of her- 
itability—but only for property crimes, 
for example, burglary, and not for vio- 
lent crimes. On the other hand, studies 
involving adopted children have yield- 
ed tentative evidence of a genetic in- 
fluence underlying traits sometimes 
associated with crime, among them ag- 
gressiveness, impulsiveness and suscep- 
tibility to addiction. 

No one has claimed that there may 
be a “crime gene” that could serve as a 
marker and perhaps even be manipu- 
lated for therapeutic purposes. Crime is, 
after all, an extremely heterogeneous— 
and culturally defined—phenomenon. 
But some scientists have proposed that 
it might be possible to find physiologi- 
cal markers for certain crime-related 
attributes. The most popular current 
candidate for a marker is the neuro- 
transmitter serotonin. Studies of animals 
and humans indicate that as levels of 
serotonin decrease, the propensity for 
aggression and violence increases. 

To be sure, not all investigators of vi- 
olence and criminality accept that he- 
redity plays any significant role. “Those 
who study genetic components gener- 
ally fail to look at the social and psy- 
chological variables,” says Joan McCord, 
a sociologist at Temple University. Mc- 
Cord analyzed data from a long-term 
study of 34 pairs of brothers born in 
the Boston area between 1926 and 1933. 
Comparing the criminal histories of 
brothers with each other and with the 
histories of subjects having similar back- 
grounds, McCord found no significant 
evidence for a genetic contribution to 
criminality. 

Most of the subjects in the Boston 
study were white. McCord opposes stud- 
ies that interpret differences in terms 
of race, arguing that race is a social and 
not a biological category. But avoiding 
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race in studies of violence and crime is 
“playing into the hands of the right 
wing,” says Troy Duster, a sociologist at 
the University of California at Berkeley. 
If studies properly account for racism 
and related factors, allegations of a 
black propensity for criminality “will 
fade away into nothing,” he says. 

Indeed, a recent study by C. Robert 
Cloninger of Washington University sup- 
ports this view. Cloninger examined the 
prevalence of personality factors that 
have been shown to be heritable and 
associated with criminality later in 
life—including impulsivity and aggres- 
siveness—in more than 1,000 adults of 
various races. He found essentially the 
same proportion of crime-linked traits 
in both the white and black popula- 
tions. The higher rates of criminality 
observed among blacks, Cloninger con- 
cludes, “must be the result of socioeco- 
nomic factors or other environmental 
variables.” 

Ronald W. Walters, a political scien- 
tist at Howard University who led the 
fight against the canceled University of 
Maryland conference and is a founding 
member of the National Committee to 
Stop the Violence Initiative, opposes all 
research on the biological causes of 
crime. “There are some things you’re 
better off not to know if you’re going 
to live together,” he says. 

“I very strongly object to anybody 
who says knowledge is dangerous,” re- 
sponds Kenneth K. Kidd, a geneticist at 
Yale University. “Notice I said knowl- 
edge and not theories spouted off.” 
Kidd, who has been involved in the 
search (fruitless so far) for specific ge- 
netic markers for mental illnesses, says 
he has no doubt that genes play some 
role in criminal behavior. 

On the other hand, Kidd questions 
the value of research into genetic fac- 
tors for crime since it is unlikely that 
researchers will ever isolate genes as- 
sociated with such a complex phenom- 
enon. “If one can come up with a good 
definition of a type associated with ex- 
treme violence, I’d say, fine, let’s try to 
understand that.” 

The debate has spurred the Ameri- 
can Association for the Advancement 
of Science to schedule a session called 
“Controversy over Crime and Heredity: 
An Exploration” for its annual meeting, 
to be held in Boston in February. Rob- 
ert F. Murray, a geneticist at Howard 
who is moderating the AAAS session, 
hopes it will quell some of the “hyste- 
ria” surrounding the violence initiative, 
which he supports. Even so, Murray ad- 
mits to misgivings: “My concern is that 
the research will be used not for peo- 
ple’s benefit but to denigrate or stigma- 
tize them.” —John Horgan 
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